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FOREWORD

This Guide concerns a medical surveillance problem that has given rise to
nunerous telephone calls and witten inquiries from Health and Environnent
officers, occupational health physicians and nurses, and nmedical and enginrer
ent ool ogi st s. As explained in the Introduction, this Quide is not a
regulation, but intends to provide guidance for practical use. It is not
meant for all times and for all places, and it will be updated and expandcd
as the need arises.

input from users is requested in the form of comments and suggestions for
i mprovenent . Direct comments to Commander, US Arny Environnental Hygiene

Agency, ATTN: Cccupational Medicine Division, Aberdeen Proving Gound, M
21010.

It is suggested that this Quide be filed together with the Medical
Surveillance Cuide, published by this Agency in January 1975.
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SECTION |. GENERAL
1-1. | NTRODUCTI ON.

a. This Quide is intended to assist the local nedical authority
("I'nstallation Surgeon” as defined in AR 420-76, Pest Control Service, 24
Novenber 1971) in determning a program for the medical surveillance of
personnel involved in the formulation and application of pesticides ("pest
controllers"). Al though not a regulation, the Cuide adheres to general
standards of good nmedical practice in that the recommendations contained
herein are derived from reputable sources of information considered to
represent the state-of-the-art at the tine of witing. However, the Guide
does not intend to interfere with the responsibility of the local medical
authority, whomay deviate from recomendati ons in the Gui de when, in his/her

consi dered opi ni on, t‘e ‘s reason for doing so.

. b The increasing of pesticides inthe mlitary community requires
constant attention to avoid adverse effects in humans and in the environment
or, at least, to limt these effects to a reascnable minimum. With respect
to the potential hazards to individuals handling pesticides in large anounts,
the role of the medical authorities is twofold:

(1) To insure, in cooperation with the Facility Engineer, that effective
safety neasures are taken, and that pest controllers are nade aware of the
potential hazards involved in the forrmulation and application of pesticides.

(2) To nonitor, through a program of medical surveillance, the
occurrence of signs and synptons in pest controllers which represent
hazardous effects from exposure to pesticides and, thus, are indicative of
insufficient adherence to safety procedures.

c. This Cuide provides information concerning the toxicity of the mgjor
pesticides presently in use by the Arny, and fornulates guidelines for the
bi ol ogical nonitoring of pest controllers. Data sheets for each group of
pharnmacol ogical ly related pesticides are included. They contain information
on signs and synptons of poisoning, laboratory findings, and suggested
treatment. Cuidance regarding medical surveillance of pesticides which are
adopted for standard use (Federal Supply Catalog COass 6840 Itens), and not
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covered by this Guide may be obtained fromthe us Arny Environnmental Hygicne
Agency (USAEHA)., Such requests should be subnitted in witing through
Conmander, USA Health Services Command, ATTN: HSPA-H Ft Sam Houston, TX
78234, to Conmander, USAEHA, ATTN: HSE-00, Aberdeen Proving Gound, M
21010. Prior to the approval of nonstandard itens for pest control, quidance
with respect to the health hazards from such items should be sought from
USAEHA (ATTN: HSE-00).

d. Sonme pesticides, although not frequently used in general, my be
applied extensively at a few specialized facilities, and not always by
certified pest controllers. Applications include fumigation of various
commodities with substances such as alumnum phosphide and nethyl bronide, or
with such highly toxic agents as calcium or sodium cyanide, The nethods
generally in use mtigate against occupational health hazards. Because of

the potential for exceptionally acute hazards, however, installation surgeons
shoul d be cogni zant of the occurrence of these applications at their
installations. If needed, guidance regarding nedical surveillance and

accident handling may be obtained from USAEHA as indicated in paragraph c,
above.

1-2. CONCEPTS AND DEFI N TIONS.

a. "Toxicity" versus "Hazard".

(1) The texicity of a substance such as a pesticide is deternined
according to.a nunber of indices (such as oral and dermal LDs5p), and based on
tests carried out on laboratory aninals (normally the rat).

(2) The hazard posed by a substance depends, in part, onthe toxicity of
that substance, but, nobst inportantly, on the availability of the various

routes by which the substance may be taken up in the body. In the case of
pesticides, these routes are determned by the physical state of the conpound
that is used (powder, liquid, aerosol, etc.) and by the nethod of use or

formulation (dry mixing, dilution, spraying, dusting, etc.).

(3) Tf good practices are followed, even the nbst toxic pesticides my
be used safely, i.e., without creating a health hazard. Conver sel y, i nproper
application techniques and procedures involving nuch l|ess toxic pesticides
may result in serious injury,

b. Individual Variability. There exist considerable wvariations in
sensitivity anong aninal species; e.g., between rat and man, and anong
individuals within a species. The former factor necessitates caution in
extrapolating toxicity data from experinmental aninmals to nman, and the |latter
in assumng that exposures considered harmiess in nost individuals are also
completely safe in individuals such as children, asthmatics, etc. It should
al so be noted that SKin absorption, an inportant route of entry in sone
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pesticides, varies widely with location: -e.g., the scrotal skin has been
shown to allow a penetration 40 tines higher than the ventral forearm Thi s
phenonenon may be inportant in accidental cases where | arge surfaces of
clothing are drenched wth insecticides,

c. In the context of this Quide, the following definitions will apply:

{1) "Dermal LDgq" nmeans a single dermal dose of a substance that is
lethal to 50 percent of the test population of animals under test conditions
as specified bythe US Environmental Protection Agency (EPA).

(2) “"Oral LDsg" neans a single, orally administered dose of a substance
that is lethal to 50 percent of the test population of aninals under test
conditions asspecified by the EPA

(3) "Inhalation LCsp" nmeans a concentration of a substance in air that

is lethal to 50 percent of the test population of animals under test
conditions as specified by the EPA

(4) "Pesticide" means any substance or m xture of substances intended
for preventing, destroying, repelling, or nitigating any pest, and any
substance or mxture .of substances intended for use as a plant regulator,
defoliant, or desiccant.* Ezamples of classes of pesticides are the
fol | owi ng:

{a) Anphi bian and reptile poisons and repellents.

(b) Bird poisons and repellents.

(c) Fungicides.

(d) Herbicides,

(e) Insecticides and insect repellents.

(f) Mammml poi sons and repellents.

(g) Rodenticides.

(5) "Formulation" neans the substance or nixture of substances conprised

of all active and inert (if any) ingredients of a pesticide intended for
distribution and use; or, the preparation of such a mxture of substances.

* Prior to July 1975, the term "econom c poison" was used instead of
"pesticide",
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| -3. REFERENCES. This CGuide does not replace regulatory and legal
requirements with respect to the proper use and control of pesticide:.

Li sted below are sone of the moreinportant dacurents containing r:ri-w-at
provisions, with a summary of those parts that pertain directly to :ine
control of pesticide hazards.

a. AR 40-5, Health and Environnent, 25 Septenber 1974,

(1) chapter 5, Section III -~ Medical Entonpl ogy and Fesu:iciaes. 7Thi:
Section assigns responsibility to the nedical authority for providing
techni cal guidance for the control of insects and animals affecting ti.¢
heal th and norale of Army personnel (paragraph 5-22): gives provisions fuor
the issuance of pesticides to untrained Army personnel, for the zaie of such
items by post exchanges and comr ssaries, for protective measurest0 be takan
by personnel handling pesticides, for pesticide nmonitoring by USAEHA, and for
di sposal of pesticides and pesticide containers (paragraph 5-23); and
describes the functions of the Arned Forces Pest Control Board (paraa:-yh
5-24).

(2) Chapter 8, Section | = Command Health Report:: [RCS MED-3(R6)]. In
this section, a requirenent is listed for inclusion of the results of the
insect and rodent control program in the Command Health Report |paragraph
8-7b(5) ].

b. AR 420-76, Pest Control Services, 24 November 197l.

(1) Chapter 1 = General, states the responsibility of the installatinn
surgeon for providing technical guidance for the safe application of toxic
pestici des (paragraph 1=44).

(2) Chapter 2 = Training, and Chapter 3 = Certification, contain
requirenents for the training, certification, and recertification of pest
controllers, to ensure that control nmeasures are applied wth maximm safety,
efficiency, and econony, in order to safeguard against accidental poisoning
and to mininize contami nation of the environnent. The engineer entonologist
is referred to as the person responsible for observing the pest controller's
conpetency in the selection and use of correct control techniques, and the
use of protective clothing,

(3) Chapter 6 = special Phases of Wrk, supplies requirenents for the
safe storage and fornulation of pesticides, for the provision of protective
devices, and for the reporting of pesticide spills to the installation
sur geon.

(4) Chapter 8 - Detailed Instructions =~ DD Form 1532, and the Appendix,
gi ve extensive information on the nonthly reporting of pest control
activities by the use of DD Form 1532 -~ Pest Controi Summary Report. This
report is cosigned by the installation surgeon.

4
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<. Federal Insecticide, Fungicide and Rodenticide Act. The Federal
jreccticide, fungicide and Rodenticide Act, as anmended by the Federal
Environmental Pesticide Controi Act of 1972 (Public Law 92-516, 86 Stat.
@73), provides the authority for the issuance of the Federal Regul ations
dizcussed in paragraph 2d bel ow

a. Title 40, Code of Federal Regulations (CFR), 1975 ed., Part 162,
kequlations for the Enforcement of the Federal |Insecticide, Fungicide and
Rodenticide Act (40 CFR 162).*

(1) This part provides extensive regulations for the registration and

classification of pesticides; It requires that applicants for registration
of a pesticide supply data concerning the hazard t 0 hemans and donestic
aric:2e, based on acute and chronic toxicity studies in experinental animals,

and provide information as to the diagnosis and first aid of potential
poisoning with the pesticide concerned (40 CFR 162.8).

(2) Title 40 CFR 162 also requires | abeling of every pesticide product.
The information on the label includes warnings and precautionary statenents
concerning the general areas of toxicological hazard. This information is
determined by the toxicity category of the pesticide which is discussed
below. Included on the label is a "statenent of practical treatnent", i.e.,
a description of first aid and other neasures recomended in case of
poi soni ng. Depending on the toxicity category is the presence of a specific

"human hazard signal word", such as "Danger", "Warning", or "Caution". The
significance of these signal WOrds is also discussed bel ow Finally, a
statement as to the use classification is included on the label, indicating

whether the pesticide concerned is permitted for general use or for
restricted use, i.e., for use by certified applicators only (40 CFR 162.10).

€. Public Health Service Publication No. 476. Public Health Service
Publication No. 476: dinical Handbook on Economic Poisons - Emergency
Information for Treating Poisoning, W J. Hayes, Jr., US Government Printing
O fice, Washington, DC 20402. This handbook supplies extensive information
an the toxicology of pesticides, and the symptomatology and therapy of
pesticide poisoning. Most of the nedical information in this Quide is
derived from this handbook, and has been updated where necessary by more
recent information.

* As anmended by 40 Federal Register (F.R.) 28267, et seq, 3 July 1975; CFR
edition of 1976 will have the revised text.
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SECTION |1. HEALTH HAZARDS OF PESTI Cl DES

2=1. EXPCSURE TO AND PROTECTION FROM PESTI G DE HAZARDS.

a. Types of Exposure. Pest controllers may be exposed to pesticides and
certain solvents in a variety of ways.

(1) Dermal exposures occur especially in outdoor spray applications and
in applications involving dusts and granules. The preparation of diluted
formul ations from stock concentrates may also result in considerable dermal
exposure if a spill occurs.

(2) Respiratory exposures from outdoor spraying are usually much |ess
serious than dermal exposures, except to children, asthmatics, enphysema
patients, and other individuals with unusually high sensitivity. The main
applications and formul ations responsible rrpotential respiratory exposures
are those nmentioned above.

(3) Internal exposure by ingestion is not normally a significant hazard
to pest controllers, but may oecur in children, particularly from bait
pesticides, nothballs and rodenticides used in indoor treated areas.

b. Types of Protection. Protection against pesticide exposure js
obtained in two ways: by measures ainmed at containment or linmitation of
pesticide spread (collective protection), and by neasures which provide a
personal barrier against pesticides (personal protection).

(1) Collective protection is particularly inportant for the activities
performed in pest control shops, such as dilution and mxing of pesticides.
Measures |nclude those pertaining to fire prevention, ventilation, plunbing,
and personnel change and bathing facilities. In the case of formulations
i nvol ving powders and concentrated solutions, local exhaust ventilation is
the method of choice for the prevention of airborne contanination.?

+ USAEHA Ent onol ogi cal Special Study No. 99-045-75/76, Criteria for Design of
a Pest Control Shop, Pesticide Storage and Mxing Facility, gives guidance
for these safety features. This special study is attached as Appendix A
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(2) Personal protection includes organic vapor respirators and
protective clothing. Full -face masks are only required in spray application
of highly toxic pesticides; in nobst other sprayings, a half-face respirator
suffices. Protective clothing usually consists of special work clothing
which is issued clean daily. | nper nreabl e pieces of clothing, such as rubber
aprons, are usually only necessary in handling highly toxic pesticides.

2-2. TOXICTY CLASSIFI CATI ON.

a. FEach pesticide, upon registration by EPA is assigned a toxieity
category which indicates the degree of toxicity as determned by aninal
experimentation and from experience in humans (if any). The classification
recogni zes four categories (I-1V) for each of five "hazard indicators": The
oral LDsgg, the inhalation LCsq, the dernmal LDsp, eye effects, and skin
ef fects. It is inportant to notethat a pesticide may be highly toxic for
one hazard indicator {e.g., the oral LDsp), and only slightly toxic for
others (e.g., the dermal LDgg, and skin effects). The official registration
category, however, is determ ned bythe hazard indicator which is related to
the highest degree of toxicity. The table (derived from reference
par agr aph 1-3d) summarizes the classification criteria.

b.  EPA provisions rrlabeling of pesticide products require the use of
"human hazard signal words™ onthe label to indicate the potential hazard.
For highly toxic pesticides (Category |), the word DANGER is used. If this
toxicity category is based on the oral, dermal, or inhalation Lbsg, the

product concerned will also be labeled POSON (in red on a contrasting
background), together with the famliar skull-and-crossbones synbol.
Category |l pesticides (noderately toxic) are |labeled WARNING whereas both
Categories Il and IV pesticides are labeled CAUTION. All pesticides (wth

few exceptions) are also labeled "Keep out of reach of children,"

c. The toxicity classification and |abeling, as described, apply
primarily to products on the basis of their acute toxieity. |f a pestici de
causes significant chronic toxic effects in man(such as cancerinduction,

mut agenic and teratogenic effects) | it is also subject to a "restricted use
classification”, which will not be discussed here. As in the case of acutely
toxic pesticides, the label wll supply relevant information to determne the

need for nedical surveillance.
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TABLE
TOXICITY CATEGORIES AMD HAZARD INDICATORS OF PESTICIDES
ToxiCity Catego Hazard Indicators Signal Word
No, Description fOal LDsg Inhal. ICsp Dermal LDgp Eye Effects skin Effects {On  label)
{ma/kg) (mg/1) {mg/kg)
| highly <50 <0.2 <200 Corrosi ve; corneal opacity Corros ive DANGER
toxic not reveraible within 7 days poxsoN (only if Cat. | for any
of first three hazard indicators.
I'l modera tely |[50-500 0.2-2 200-2,000 Corneal opacity reversible Severe irritation at 72 hrs |WARNING
toxic within 7 days; irritation
persisting for 7 daye
o IIr slightly 500-5,000 2-20 2,000-20,000 Mo corneal opacity; irrita- Moderate irritation at 72 hri|cAUTI ON
toxic tionreversi bl e within 7 days
IV practically |=5,000 >20 ' 20, 000 No irritation Mild or slight irritation CAUTION

non toxic

NOTE :

at 72 hours

Numbers listed apply tothe pure substance enly; dilutions may have a consi derably i1ower toxicaty.
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?-3. PHARMACOLOGY OF PESTICIDES AND SCLVENTS.

a. On the basis of their node of action, pesticides may ¢ grouped :n
:ne following classes:

(1) Cholinesterase inhibiting substances.

(2) Chlorinated hydrocarbons.

(3) Mscell aneous -othexr pesticides.
4ost of the insecticides in present use belong to classes (1) and (2). Class
(3) includes a few herbicides and rodenticides with different nodes of
action. A listing of the pesticides nost frequently usedat Arny

installations i s contained in Appendi x A

b. Cholinesterase Inhibiting Substances (CS).

(1) Al'l of the substances in this group are used as insecti cides,
usually in the form of sprays or dusts. The toxicity of these insecticides
varies widely, depending on their absorption and excretion characteristics,
and on their action after absorption. Their nain effect is inhibition of the
enzyme cholinesterase in various tissues, resulting in the accumulation of
acetylcholine. dinical synptons depend on the degree of cholinesterase
depression, the rate at which it occurs, the tissues primarily affected, and

the rate of recovery of the cholinesterase depression. In this respect,
there is a marked difference between the two subgroups of CS: t he
or ganophosphorus conpounds (OP), and the nethylcarbamates (M). Subst ances

in the latter subgroup inhibit cholinesterase, but the reversal of the
inhibition is so rapid that neasurenents of blood cholinesterase arenearly
always normal, sonetinmes even in patients with manifest signs of MC

poi soning. Conversely, someof the OP conmpounds may, especially in the case

of repeated snall exposures, result in low blood cholinesterase |evels
without manifest clinical disease.

(2) Usual synptons of acute CI'S intoxication include headache,
jyiddiness, nervousness, blurred vision, weakness, nausea, cranps, diarrhea
and «hest tightness. Signs may include sweating, mosis, tearing,
salivation, excessive respiratory tract secretion, vomting, cyanosis,
papilledema, uncontrollable nuscle twitches which may develop into
convul sions, cona, loss of reflexes and loss of sphincter control.

(3 Signs and synptonms are highly dose dependent. In practice, only
| arge doses of the nmore toxic CI'S pesticides, associated with suicide
attempts or with gross abuseof these pesticides, mayresult in serious, life
threatening conditions. In occupational cases, relatively incapacitating
symptoms such as nausea, cranps, disconfort in the chest, etc., may occur as
.equelae of the initial giddiness, blurred vision, and headache.

9
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(4) More specific information, related to particular conpounds, is
contained in Appendix C

c. Chlorinated Hydrocarbons (CHC). This group of pesticides (nostly
i nsecticides) shows wde variations in chemcal structure and activity. The
substances in this group are notorious for their |ow biodegradability in
nature, and fortheir accumulation In fat tissue. Typi cal exanples are DDIT,
lindane, dieldrin, endrin and chlordane, of which only the last is used
extensively for ternmite control. Mbst CHC act on the central nervous system
resulting in excitation and convulsions at high doses. Nausea and voniting
may al so occur. Chronic exposure to CHC results in accunulation in fatty
tissues, and nicroscopic changes in liver and kidneys have been denonstrated
in experinental animals. It should be noted that many of the synptoms are
nonspecific and may also be caused by the solvent rather then by the CHC
compound itself (see paragraph e, below, for a discussion of solvent
effects).

d. Mscell aneous Pesti ci des. This group contains a nunber of pesticides
frequently used at Arny installations (cf. Appendix B). The group consists
primarily of a number of rodenticides (usually used as finished baits),
her bi ci des, and biological insecticides, which have no common pharnacol ogical
action.

(1) Anticoagulant Rodenticides. These rodenticides are applied as
baits, which areeither supplied in prepared form or as a solution for the
preparation of baits. The active ingredient is a derivative of counarin,
such as warfarin or fuwmarin, or derived from 1,3-indandione, such as pivai or
diphacinone. Al of these conpounds have a similar node of action and are
highly toxic in pure form but their availability inthe supplied baits or
solutions is restricted by their extrenely |ow concentration (0.005 to 0.025
percent in prepared baits, 0.05 to 0.5 percent in "concentrate"). As a
consequence, only gross misuse orsuicide attenpts may result in serious
i ntoxi cation. See Appendix C for further information on anticoagul ant
rodenti ci des.

(2) Herbicides nost frequently used are those in the group of the
chl or ophenoxy- conpounds  (typi cal exanpl es: 2,4-D, and 2,4,5-T). These
substances are noderately toxic in their pure or technical grades, and are
used at |ow concentrations in a variety of solvents. Si gni fi cant
occupational exposure is rare. See Appendix C for further information on
these conmpounds and other herbicides in Arny use.

(3) Biological insecticides are the active ingredients of pyrethrum
extract (pyrethrins) or a synthetic analogue (allethrin). The nmpst commonly
used formulation is a 0.4 to 0.6 percent solution for spraying purposes, but
hi gher concentrations in solvent extracts, powders, and enulsifiable
preparations are used conmonly. Pyrethrins are anong the |east hazardous

10
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i nsecti ci des. Health effects, if occurring, are usually limted to the skin,
possi bly caused by- sensitization. Typical skin lesions include a nild
dermatitis with vesicles and papul es, and intense pruritus. System ¢ upt ake
is extrenmely rare.

e. Solvents. Many pesticides are applied in lowconcentration solutions
in a suitable solvent, nost commonly kerosene or xylene. As a consequence,
the anounts of these solvents that pest controllers may be exposed to are far
larger then those of the conponent pesticide, and toxic effects observed nay
wel | be caused by the solvent rather than by the pesticide.

(1) Kerosene, or coal oil, may be present in concentrations of up to 98
percent in sprays. As the solvent is usually highly refined it is
essentially odorless. Route of absorption is primarily oral or by
inhal ation; dermal penetration is insignificant, although it nmay act as a

local irritant. Ef fects of absorption are the result of its depressive
action on the central nervous system, sometimes preceded by an excitenent
phase. Liver and kidney danage may occur in severe cases. I nhal ati on nay

produce a pneunonitis, but nore commonly results in synptons such as fullness
of the head, headache, blurred vision, dizziness, unsteady gait, and nausea.

(2) Xylene is also a comon solvent in many insecticide solutions. It
is absorbed by both the oral and respiratory routes; dermal absorption is
i nsignificant. More so than kerosene, it is a severe irritant to mucous
menbranes and skin. Signs of poisoning arenotunlike those of kerosene,
wWith nmore severe effects of nucous nenbrane irritation. Commercial grades of
xyl ene may be contaninated appreciably by benzene, which may affect the
hemat opoi etic system

11
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SECTION 111. MEDI CAL SURVEI LLANCE OF PEST CONTROLLERS

3-1. GENERAL  CONSI DERATI ONS.

a. The extent of a nedical surveillance program for pest controllers is
determned by a nunber of factors:

(1) The nunber, anount, and toxicity of the pesticides being handl ed.

{2) The potential hazards connected with the fornul ati ons and
applications being performed.

(3) The presence or absence of a well ventilated, properly designed and
constructed pesticide shop (see Appendix A for guidance).

(4) The degree of adherence to procedures intended to mninize pesticide
health hazards.

(5) The extent of, and the results obtained with, a workplace
environmental survey program for deternining personnel exposures.

b. Depending on the result of a health hazard evaluation, i.e., the
evaluation of the inportance of each of the factors |isted above, a choice
may be nade between the establishment of a restricted, "basic", nmedical
surveillance program or that of a nore extended program  Features of a
basic and those of an extended program will be given in paragraphs 3-2 and
3-3 bel ow.

c. The fact that the exposure of pesticide workers,as a rule, is not
restricted to one particular substance, but to a nunmber of pesticides and
solvents with very different nodes of action and degrees of toxicity,
necessitates a conprehensive system of nedi cal surveillanee. This system
should include "nonitoring" of different organ systens, rather than checks on
the behavior of one particular paraneter, such as the red-blood-cell
cholinesterase activity.

d. The nedical managenent of aeeidental ingestions is not explicitly
covered in this Qide. However, useful information to assist the |ocal
medi cal authority is contained in Appendix C  Professional guidance for the
handling of poisonings not covered in this Appendix may be obtained from
| ocal poison control centers or from USAEHA, Division of CGCccupational
Medi ci ne, AUTOVON 584-2745 or -3534 (Commercial lines 301-671-2745 or -3534).

e. At present (March 1976), nore than 50 pesticides are included in the

list of "Threshold Linit Values for Chemcal Substances and Physical Agents
in the Workroom Environnent with Intended Changes for 1975", published by the

12
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american Conference of Governmental |ndustrial Hygienists. Many of these are
alzo included in the Cccupational Safety and Health Act (QSHA) standards |i st
for air contanminants (Title 29, CFR 1975 ed., Part 1910, Cccupational Safety

and Heal th Standards - Table z-1). In the near future, the COSHA listing wll
be converted to a set of "nmini-standards", i.e., a series of regulations that
will also include requirements for the nedical surveillance of workers

exposed to the substances listed in the standards. Wherever there is a
conflict between the requirements given by OSHA and the reconnnendations in
this Quide, the nore stringent requirements wll prevail. As soon as the
mni-standards are conpleted, a revision of this Qide wll be published in
which regulatory requirements are incorporated.

3-2.  THE BASIC MEDI CAL SURVEI LLANCE PROGRAM

a. This program intends to COVer workers for which all, or practically
all, factors mentioned in paragraph la of this Section are favorable.
Specifically, no highly toxic (Category |) pesticides are being used;
quantities handled are relatively small; there is a well equipped pesticide

shop with excellent provisions for the prevention of contam nations: and
strict procedures are in force regarding the safe use of pesticides. Thus,
there is very little chance that significant exposure to pesticides wll take
place. |In such a case, nedical surveillance is primarily instituted to
insure (periodically) that workers are fit for their job as pest controllers,
and that there are no physical conditions which would make them nore
vulnerable to pesticide health hazards.

b. The basic program includes preplacenment, periodic, and preternination
nedi cal exami nations with enphasis on general health, and the cardiovascular,
respiratory, hepatic and renal systens.

(1) The preplacement exam nation should include a nedical and work
history, a physician-adnministered physical examnation wth particular
attention to the cardiovascular and respiratory systems to evaluate the
enpl oyee's ability to use respiratory protective equipnment, an examnation of
the hepatic and renal systems to insure that enployees will not be unusually
susceptible to ill effects from pesticides or solvents, a chest x-ray,
spirometry with determination of forced vital capacity (FvC) and forced
expiratory volune at one second (FEvV=-1), a conplete blood. count, |iver
function tests such as serum glutamic wal acetic transaminase (SGOT) and
lactic dehydrogenase (LDH), and remal function tests such as creatinine or
bl ood urea nitrogen (Buw). The preplacenent exanmination should also include
the determnation of a baseline cholinesterase value in red blood cells and
in plasma, defined as the average wvalue of three separate measurenents
obtained during a 9~ to ld4-day period. |In subsequent exam nations, one
chol i nesterase neasurenment (in red blood cells only) suffices. Al
chol i nesterase determnations shall be performed in accordance with TB MED
292, Determnation of Cholinesterase Activity: Manual and Automated Met hods,
30 May 1975,

13
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(2) A periodic exam nation of the same scope-as the preplacement
exam nation should be given on an age-related basis according to the
following schedul e:

under 40 years: every 4 years
between 40 and 49 years: every 2 years
50 years and over: annual |y

In addition, the liver and kidney function tests, the conplete blood count,
and the red blood cell cholinesterase nmeasurenent should be perforned
annual |y regardless of age. If other occupational exposures exist, such as
high noise levels from vehicles or aircraft used for spraying, appropriate
nmedi cal surveillance (audiograms in this instance) should also be provided.

c. The results of the periodic examnations are expected to be negative.
If it appears that deviations from normal occur for occupationally related
reasons, more frequent orextensive exam nations may be indicated. At the
sane time, an investigation into the existence of unfavorable working
conditions or habits nust be started.

d. The pretermnation exami nation has the sane scope as the periodic
examni nati on. It is inmportant that any abnormal findings that may be ascribed
to pesticide exposure be further investigated and docunented.

3-3.  THE EXTENDED MEDI CAL SURVEI LLANCE PROGRAM

a. The need for a more extensive program arises in situations in which
Category | pesticides are used, in cases where nedical examnations have
indicated a need for nore frequent nonitoring, and when a health hazard
evaluation indicates potential pesticide exposures that may result in

mani fest health effects. If the extended program is instigated for reasons
of potentially or actually unfavorable working conditions, it should be
considered an interim neasure until nmore effective engineering controls are
install ed.

b. The extended surveillance program should, basically, include all
el ements described in paragraph 2b of this Section. In addition, nore
frequent periodic checks are desirable. These checks consist of an inquiry
into the occurrence of synptons, indicative of pesticide exposure, and a
nunber of |aboratory tests.

(1) A short nedical history should be obtained by the occupati onal
heal th nurse, covering the following itens:

&N : fever, weight change, weakness, fatigability, sweating, sleep
patterns, skin disorders, allergy.

14
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G : nausea, vomiting, appetite, taste, gas, pain, stools, excessive
sal ivation.

NM: headache, dizziness, irritability, paresthesia, pains, twitching,
trenors, fascicul ations.

CR : nasal discharge, wheeze, cough, expectoration, pain, tightness in
the chest, dyspnea, palpitation, heart consciousness, fainting, tachycardia.

QU : urination.
EYE: mosis, acuity, double vision, tearing, perception of brightness.

PSY: tenperanent, judgnent, affect, nmenory, nervousness, drowsiness,
i nsomi a.

(2) Laboratory tests shall include, as a minumuam, those that provide
information on liver and kidney function, cholinesterase activity (see
paragraph c below), and blood cell counts (CBC).

The frequency of these checks depends onthe actual working conditions, the
amounts and toxicities of pesticides handled, etc. If no Category | (highly
toxic) pesticides arein use, a quarterly frequency would appear to be

i ndi cat ed. Activities involving highly toxic pesticides would necessitate a
monthly frequency, unless there is an active, well-mnaged program directed
towards prevention of personnel exposures, in which case a quarterly
frequency may be considered sufficient.

c. Since significant depressions of cholinesterase in red blood cells,
in practice, only occur in case of exposure to highly toxic OP, there is
little reason to include the measurement of the activity of this enzyme as
part of the quarterly checks. Such neasurenents nay be deened necessary, in
all or in particular pest controllers, in case large quantities of highly
toxic OP are being used, and especially in case of extensive spraying
activities with such OP.

3-4.  ACTI ON LEVELS FOR REMOVAL FROM AND RETURN TO, WORK.

a. In general, any abnormal finding that nmay be related to pesticide
exposure should result in renmoval fromfurther exposureuntil a conplete
eval uation has been made with respect to the extent, cause, and significance
of the finding. Return to work should not be recomended, irrespective of
whether the abnormality is caused by pesticide exposure or not, if such
exposure may cause further detrinent to the health of the worker.

b. In the case of red blood cell cholinesterase (RBC ChE) depressions,
which are practically always fully reversible (given sufficient tine of
nonexposure), the following practice should be adopted:

15
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(1) Renoval fromwork shall be instituted when the PBC ChE activity i=
depressed to 75 percent of the baseline value or |ess.

(2) Return to work is pernmitted when the RBC ChE activity has returned
to 80 percent or more, provided that this |evel has been zonfirmed by a
second test, and provided that the worker concerned has had co erpcsure to CF
or MC for at least 1 week.

C. As the normal recovery rate of RBC ChE is approximately 1 percent per
day, there is little basis for a nore frequent ChE determ nation after
removal from work than weekly. It is recommended that the heaith records
show the RBC ChE results both in absolute units and as apercentage of the
basel i ne val ue.

16
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1. REFERENCES.
a. AR 420-76, Pest Control Services, Novenber 1971.
b. AR 200-1, Environnental Protection and Enhancenent, 7 December 1973,

C. Letter, AMCOS R, USAMC Installations and Services Agency, Rock
Island, Illinois, 6 March 1975, subject: Criteria for Design of a Pestiwuiuc
Storage and Mxing Facility.

d. US Environmental Protection Agency, 40 Code of Federal Regul ations
165, Regulations for the Acceptance of Certain Pesticides and Recommended
Procedures for the D sposal and Storage of Pesticides and Pesticides
Cont ai ners, Federal Register, 39(85):15236, My 1, 1974.

2. GENERAL.

a. The following criteria and procedures arereconmended for the design
of a pest control shop, pesticide storage, and mixing facility.

b. These criteria are not intended to be specific or inclusive for all
pest control shops due to the inpracticality of establishing a single design
which would not allow for required variation from one pest control shop
operation to another.

C. Whererelevant, the criteria presented should be adhered to-
3. PESTI C DE STORACGE SI TES.

a. Sites should be selected with due regard to the amount, toxicity, and
environmental hazard of the pesticides to be used, the nunber and sizes of
containers to be handled, and the number and types of equipment required.

b. Sites should be located where flooding would present the l|east risk
and where soil texture/structure and geol ogic/hydrologic characteristics wll
prevent the contam nation of any water system by runoff or percolation.

c. Were warranted, drainage fromthe site should becontained (by
natural or artificial barriers or dikes), monitored, and, if contam nated,
properly disposed.

Approved for public release;
digtribution unlimited.
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d.  Requests for assistance in selection of specific sites, monitoring or

- disposal regqurrements nay be directed to the Commander, US Army Environment al
Hygi ene Agency; ATIN: HEE-RE, Aberdeen Proving G ound, Maryland 21010.
Requests shoul d be addressed through command channel s to Conmander, USA
. Health Services Command, ATTNM: HSPA-H Fort Sam Houston, Texas 78234.

4. STORAGE FACILITIES

a, Pesticides should be stored in a dry room or building where fire
protection is provided and where temperatures above 40°F and bel ow 100°F are
mai nt ai ned. Storage should be separate from nixing room change roons,
offices, or any area where personnel work for prol onged peri ods.

b. The floor of the pesticide storagefacility nust be aconcrete slab

havi ng a continuous curb at |east 4 inches high. The thickness of the slab
wi || depend on floor |oading orexisting standards. Floor drains are
pr ohi bi t ed.

C. Ventilation.
(1) A tenpered air ventilation system should be installed which provides

at least 10 fresh air changes per hour. Heating and/or cooling systens
should be designed to supply 100 percent outdoor air and should not be

. recircul at ed.
] (2)

In the interest of conserving energy required for heating, cooling,

and exhaust ventilation, roomsizes of storage facilities should be kept to a
m ni mum

(3) Where work areas are adjacent to storage areas and interfacing doors
exi st, the storage area nust have a negative pressure with respectto
adj acent areas.

d. Standards for fire prevention and protection should be obtained from
the local installation safety/fire officiale. Suggested areas to be
consi dered are:

(1) Requirements for spark-proof motors and |ighting fixtures.

(2) Fire resistant construction,

(3) Two exit doors greater than 28 incheswi de with self-closing devices
and side hinges.

{(4) Pl acenent of fire extinguisher systens.

e, Wiere relevant, the following precautions should be taken:
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(1) The entire storagefacility should be secured by aclimb~procf .
fence, and doors and gates shoul d be kept | ocked to prevent unauthorized
entry.

(2) A1l items of novabl e equipment used f O handling pesticides at the
storage site which might be used for other purposes should be labelled
"contaminated with pesticides" and should not be removed from the site unless
thoroughly decont am nat ed.

f. Provision should be made for decontamination of per sonnel and
equipment such as delivery trucks, tarpaulin covers, etc. A wash kasin and
shower with adel ayed-shutoff pull chain valveshould be provided., In
addition, the facility shoul d be equipped with an eye lavage for irrigation
of the eyes in case of accidental splash or spill. When required, the
decontamination area should be paved or lined@ Wi th impervious materials and
should include gutters. Contaminated runoff should be collected and properly
disposed,

g. Storage facilities which are remote frOm mixing areas and/or .vcxer
rooms should have a place to hang prepositioned personal protective clothing
such as gloves, aprons, and eye goggles.

h. All entrances to the facility should be posted, warning tha% the
facility should be ventilated, or that approved air-line or self-cortained
respiratory protective devices should be used, unless it is known that .
pesticide concentrations do not exceed 100 times the permissible
time-weighted average concentration of the most toxic material present for
respirators, and 1000 times the concentration for gas masks.

5. PESTICIDE MIXING FACILITY.

a. Pesticides should be mixed in a dry, separate room, building, or
covered area where fire protection is provided.

k. Floor drains are prohibited,

c. The mixing facility should be designed using the principles of local
exhaust ventilation. The objectives of local exhaust ventilation are to
contain, capture, and exhaust vapors (i.e., pesticide and solvent vapors).

‘o do so, a hood should be designed to enclose the mixing operation as much

as possible and to exhaust the vapors away from mixing personnel. USAEHA Plate 38
{hppendix) provides gquidance on two acceptable methods. Where a sank is used

for mixing, a hood that encloses the sink on both sides and exhausts frcm the

raar or top should be utilized. At least 2 linear f=at of bench space siould

he next to the sink and shoulé be ventilated at the same hood that exhausts

the sink. A face wvelocity (air velocity at the hood opening) of 150 linear

ieet per minute (1fpm) is necessary to capture the contaminated air at that

a .
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point and properly exhaust it. Baffles or plenuns should be used to naintain
a uniform face velocity (150 lfpm + 20 percent variation) at the hood
opening, A bypass sash or door between the worker and the material being

m xed may be used to restrict the size of the hood opening and further

protect the worker. \Where work areas are adjacent to mixing facilities and
interfacing doors exist, the mxing facility should have a negative pressure
with respect to adjacent areas. Further guidance on hood design can be
obtained from "Industrial Ventilation", 13th Edition, published by the
Arerican Conference of Governmental Industrial Hygienists, P.O. Box 453,
Lansing, M chi gan.

d. Plunbing requirements in the pesticide mixing facility:
(1) Provide a source of running water.

(2) Install a sink of sufficient size to acconnnodate the dianmeter of a
S-gallon pesticide container. A2- by 2- by 2-ft sink is reconmended, The
sink discharge is routed to the sanitary sewer.

(3) Install a sign over the sink which reads: DO NOT D SCHARGE
PESTICIDE OR PESTICIDE SOLUTION INTO THE SINK

(4) The water faucet supplying water to ::.he sink should be installed
such that an air-gap of at least two diameters of discharge opening exists
between the outlet of the faucet and the rim of the sink. A reduced pressure
back-fl ow prevention devi ce meeting Aneri can Water Works Associ ati on (AWWA)
Standard CS06~69 nust be installed in line with the permanent plunmbing. For
installations which do not produce their own potable water, the anti-siphon
device should be installed in conformance with |ocal plunbing standards since
sonme communities may prohibit the use of such devices at pesticide mxing
facilities.

(5) Plunbing which provides a source of water for filling power-driven
spray equioment tanks nust be provided with either of the follow ng:

{a) Permanent plunbing which will allows the spray tank to be positioned
beneath the extending spigot. The spigot should be installed such that an
air-gap or space exists between the discharge orifice of the faucet and the
filling port on the spray tank; or

(b) A reduced pressure back-flow prevention device, meeting AWWA
Standard C506=69, in line with the permanent plumbing. with this back-flow
prevention device installed, a water hose can be attached to a faucet and can
be used to fill the spray tank.

e. A drying and storage rack should be provided for small pesticide
sprayers.
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f. Standards for fire prevention and protection should be obtained from
the local installation safety/fire officials, Suggested sr:as o be
considered are:

(1) Requirements for spark-proof motors and lighting fiu‘ures.
(2) Fire resistant construction.

(3) Two exit doors greater than 28 inches wi de with self-closing devices
and side hinges.

(4) Placenent of fire extinguisher systens.

g. Provisions should be nmade for decontamination of personnel and
personal protective equipment. A wash basin and a shower with a
del ayed-shutoff pull chain valve should be provided, In addition, the mixing
area shoul d be equipped with an eye lavage for irrigation of the eyes in case
of accidental splash or spill. A soap dispenser (either liquid or flake) and
paper towel di spenser should be installed near the sink.

h. A safety sign should be posted at the nixing area requiring the use
of protective gloves, aprons and boots, protective eyewear and face shields,
coveralls , and an approved pesticide respirator where hood ventilation rates
are i nadequat e.

6. M SCELLANEQUS  REQUI REMENTS.

a. A locker room nust be provided with an area to remowve contam nated
clothing and a separate area to change into cl ean cl othes.

b. A shower for use at the end Of the work day nust be provided.

C. It is recommended that 50 foot-candle illunination intensity at shelf
level be provided in the pesticide storage and nixing area.

d. Toilets = one per 15 enployees is required.
e. Stairways should be equipped with slip-resistant treads and ne<’ -
should have a nonslip finish. Provide railings onthe open sides of all

exposed stairways and stair platform

f. A washer and dryer should be provided for I|aundering protective
coveralls.

g. Al offices and eating areas should be designed in such a manner
which would preclude contamination by pesticide vapors.
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N. T™aciiities should be provided for proper storage of protective
sguipme:t . particularly respirators. Consi deration should be given to the
fact that crotec:tive eqguipment is potentially contam nated.
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APPENDIX B

PESTICIDES HOST FREQUENTLY USED AT ARMY INSTALLATIONS

HMarch 1976

Class' Common Name Formulation NSN Use Classification Other Designations
CIS (GP) Malathion 578 emulsifiable concentrate, 6840-00-655-9222 Insecticide Compound 4049, carbophos, cythion&
Grade A, 1l-galcwm
57%v emylsiFiable concentrate, 6840-00-685-5437
Grade 8, 55-gal drum
578 emulsifiable concentrate, $840-00-685-5438
G ade A S5-galpail
958 solution concentrate, 6840-00~-326-1481
55—gal drum — i, I
Diazinon 2y dust, 25-1b pail 6840-00-753-5038 do Spectracide®, Basudin®
0.5% solution, l-gal can 6B40-00-844-7355
46% emulsifiable concentrate, £840-00-782-3925
I-gal can
Naled a5% solution concentrate, 6840~-00~-926-9163 do Dibrom®
15-gal drum
Chlorpyrifos 40.By enul sifi abl e concentrate 6840-00-402-5411 do Dowco 179, bursban®, rorsban™, OMS 971
C1s (MC)  Propowur 18 solution, i-gal cwm 6840-00-180-6069 I nsecti ci de Baygon®, Bay 39007, Bay 9010, Blattanex®,
2% bait, 5-1b bottle 6840-00-498-4057 Unden®, aprocarb
Carbaryl BOS powder, 15-1b pail £840-00-180-6141 do Sevin®, carpolin, oMS 23
CHC Chlordane 72% apulsifiable concentrate, 6840-00-270-8262 Insecticide ortho-klor™, Octachlor¥
5-gal pail
58%-6%, dust, IS-Ib pail 6840-00-543-7825
Misc See sec. Il Rodenticidal Bait, £€840-00-7 53-4973 Redenticlde See text,
para 2-3, Anticoagulant, 5-1b cm
subpara d {1) Rodenticidal Bait, 6840-00~-089-4664 do
Anticoagulant, 40-block ctn
Rodenticide, Anticoagqulant, 6€840-00-753~4792 do
I-lb cm
Misc Pyrethrin 0.68 aerosol, 12 oz can 6840-00-823-7849 I nsecticide
.48 solution, l-gal can 6840-00-400-2140
Misc 2.4-D Low volatile ester, 6840-00-577-4194 Herbicide Aqua-Kleen 23, Emulsamine®, Esteron®,
4 Ib/gal, 5-ga} can Formula 40%, Weedar® 64, Weedone®
Amine, 4lb/gal, 6840-00-664-7060
5-gal can
Bromacil a0s powder, 50~1b drum 6840-00-990-2146 Herbicide Hyvar®, Krovi r2, udrcakoc®, Boroct 1¥, Hibar
Borate-Bromacil mixture, 6840-00-027-6467
50-1b can
e CIS: cholinesterase inhibiting substances
oP: organophosphorusconpounds
MC: methylcarbamates
CHC: chlorinated hydrocarbons

® Use of trademarked names does not inply endorsement by the US Army, but is used oniy to assist in identification Of specitic prot
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APPENDI X C

DATA SHEETS ON I ND VIDUAL PESTI Cl DES

March 1976

Dat a Sheet

Name
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Data Sheet No. 1.1
. 'nganophosphate MALATHI ON

Jdentity: 0,0-dimethyl S$-(1,2-dicarbethoxyethyl)
phosphor odi t hi oat e

Tormulations: Wett abl e powder (25%), dusts, solutions, poison baits,
emul sifiable concentrates.

Zse Dat a: Insecticide; plant and fruit pests, houseflies,
mosquitoes, lice.

Toxtetltys Oal: III(slightly toxic)
Der nal : [l (slightly toxic)

Toxteology: I nhal ation and.ingestion main routes of absorption;
skin absorption inefficient. Reported signs and
synpt ons: headache, nervousness, blurred vision,

weakness, nausea, cramps, di arrhea, chest disconfort,
sweating, mosis, tearing, salivation, excessive
secretions, voniting, cyanosis, papilledema, nuscle
twitching, convulsions, coma. sudden coma wth marked
flaccidity of the linmbs and without -cardiovascular
collapse or respiratory interference may occur.

CliniealChemistry:  Cholinesterase depression may be less than
the clinical severity would predict.

Treat ment : Atropine sulfate |-2 my i.m. |If excessive secretions
occur, atropine hourly to 25-50 ng in a day. Keep
patient atropinized. Decontamnate skin, stonach
(i nduce voniting) and eyes. 2-PAM*, slowly i.v, if
patient fails to respond (1 g for adults, 0.25 g for
infants). In severe cases, suction of trachea
secretions and artificial respiration; oxygen; atropine
2-4 ng i,v. as soon as cyanosis has subsided; repeat at
5-10 mnute intervals until signs of atropinization
occur; 2-PAMF i.v. slowy. Contraindicated are
mor phi ne, theophylline, amnophylline; atropine in
cyanotic patient; caution with tranquillizers.

* pralidoxinme, Protopam®, pyridine-2-aldoxine methbchloride

c-2
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Data Sheet No. 1.2

Organophosphate DI AZI NON

ldentity: 0,0-diethyl O~ (2-isopropyl-4-methyl-6-pyrimidinyl)-
phosphor ot hi oat e.

Formulationa: 25% wettabl e powder, 2-4% dust, 25% enulsifiable
concentrate, 20% solution, and poison bait.

Use Rata: Insecticide: fly and roach control, fruit and
vegetabl e pests.

Toxicity: Oal: Il (noderately toxic)
Der mal : [l (noderately toxic)

Toxicology: Readily absorbed by all routes. Reported signs and

synptons: headache, nervousness, blurred vision,
weakness, nausea, cranps, diarrhea, vomting, chest
di sconfort, sweating, mosis, tearing, salivation,
excessive secretions, cyanosis, papilledema, nuscle
twitching, convulsions, coma; illness somewhat nore
protracted than usual for thistype of insecticide.

Clinical Chemistry: Marked inhibition of blood cholinesterase in severe
cases.

Treatnent : Atropine sulfate 1-2 ng i.m, |i excessive secretions
occur, atropine hourly to 25-50 ng in a day, Keep
pati ent atropinized. Decontam nate skin, eyes, stomach
(i nduce vomiting). 2~PAM*; slowy i.v. if patient fails
to respond (1 g for adults, 0.25 g for infants). In
severe cases: suction of trachea secretions and
artificial respiration; oxygen; atropine 2-4 ng i.v. as
soon as cyanosis has subsided; repeat at 5-10 mnute
intervals until signs of atropinization occur; 2-PAM*
i.v. slowly. “Contraindicated are norphine,
t heophyl i ne, am nophylline; atropine in cyanotic
patients: caution with tranquillizers,

e pralidoxime, Protopam®, pyridine-2-aldoxine methochloride
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Organophosphate
Identity:
Formulations:
Use Data:

Toxielty s

Joxteologys

CliniealChemistry:

Treat nent

Surveillance Of Pest Controllers March 1976

Data Sheet No, 1.3
NALED

1l,2=dibromo~2,2-dichloroethyl dimethyl phosphate
Mostly solutions for spraying
Insecticide: control of flies and nosquitoes

Oral: Il (noderately toxic)
Der el : Il (noderately toxic)

Readily absorbed by all routes. No cases of hunan
poi soning reported. Signs and synptons, nost |ikely,
not diffexent from those reported for other

or ganophosphata insecticides such as diazinon or
chlorpyrifos (see data sheets 1.2 and 1.4)

Marked inhibition of blood cholinesterase in severe cases
Atropine 1-2 ng i.m. |If excessive secretions occur,

atropine hourly to 25-50 ng in a day. Keep patient
at r opi ni zed. Decontanminate skin, eyes, stomach (induce

vom ting). 2-PAM* slowy i.v, if patient fails to
respond (1 g for adults, 0.25 g for infants). I n severe
cases; suction of trachea secretions and artificial

respiration: oxygen; atropine 2-4 mgi.v. as soon as
cyanosi s has subsided; repeat at 5%-10 nminute intervals

until signs of atropinization occur; 2-PAM i,v. slowy.
Contraindi cated are norphine, barbiturates,
phenot hiazine trang' uillizers and CNS stinmulants of all

kinds; atropine in cyanotic patient.

= pralidoxime, Protopam®, pyridine-2-al doxi e methochloride
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Organophosphate

ldentity:

Formulations:

UVae Dat a:

Toxicity:

Toxicology:

Clinical Chem stry:

Treatment:

Data Sheet No. 1.4
CHLORPYRIFOS

0,0-diethyl 0-(3,5,6 trichloro-2-pyridyl)
phosphorothicate

Wettable powder, 25%; emulsifiable concentrates,
25=-50%; 1-10% granules,

Insecticide., Animal dip or spray, plant and tree spray,
larvicide, and spray for mosquitoes, CONMMDN househol d
insects.

Oral: |l (noderately toxic)
Der mal : Il (noderately toxic)

Absorbed by all routes, especially by gastrointestinal
tract. Reported signs and synptons: excessive

sweating, headache, weakness, g@iddiness, nausea,

vom ting, stomach pains, blurred vision, slurred speech,
muscle twitching, convulsions, c¢oma.

Decreased blood cholinesterase, urinary levels of
di ethyl phosphate and phosphorot hioate. Possi bl y
unchanged chlorpyrifos in blood.

Atropine sulfate 1-2 mg i.m. |If excessive secretions
occur, atropine hourly to 25-50 mg in a day. Keep

pati ent atropinized. Decontani nate skin, eyes, stomach
(induce voniting). 2-PAMF i,v. slowy, if patient fails
to respond (1 g for adults, 0.25 g for infants). In
severe cases: suction of trachea secretions and
artificial respiration; oxygen; atropine 2-4 ng i.v. as
S00Nn as cyanosis has subsided; repeat at 5-10 mnute
intervals until signs of atropinization occur; 2-paM*
i.v. slowy. Contraindicated are norphine,

barbi turates, phenothi azi ne tranguillizers and CNs
stimulants of all kinds; atropine in cyanotic patient.

* pralidoxime, Protopam®, pyridine-2-aldoxime nethochl oride
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Methy learbamate

| dentity:
Formulations.

Use Data:

Toxicity:

Toatcozogy -

Clinteal Chem stry:

Treat ment:

March 1976

Data Sheet No. 1.5
PROPOXUR

0-i sopropoxyphenyl nmethyl carbanat e
Sol utions, bait, and powders

Insecticide; for control of flies,
cockroaches, and as a barrier for

nosqui t oes and
m | lipedes.

Oral: ||
Der mal : I

(noderately toxic)
(moderately toxic)
Readily absorbed by all

routes. Reported signs and

synptons: Dblurred vision, nausea, voniting, sweating,
high pulse rate and systolic blood pressure, muscle
weakness; rapid developnent of synptons, but |arge
margin between mnimal effective dose and lethality.

Rapi d depression of red-blood-cell

chol i nesterase without

change in plasna ChE activity; recovery rapid: propoxur
excreted in urine.
Induce vomiting or gastric lavage in case of ingestion;

decontam nate skin and eyes;
case of Severe poisoning.
barbiturates and central

atropine 1-2 mg i.m. in
Contrai ndi cated are oxines,
stimul ant s.
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Methylearbamate

| dentity:

Formulations:

Use Data:

Toxieity:

Toxicology:

CliniealChem stry:

Treatment:

l-naphthylmethylcarbamate

March 1976

Data Sheet No. 1.6
CARBARYL

Sprayabl e powders and dusts; oil and water based |iquid

suspensi ons.

| nsecti ci de:

preharvest treatnent of

many crops; also used

on trees; also on daomestic aninals fox control of ticks
lice and fleas (e.g., as a 5 percent

Oral: 111
Der nal : I

(slightly toxic)
I (slightly toxic)

I ngestion nmin-route of absorption

absorption
excessive s

less efficient. Report ed

powder) .

i nhal ation and skin
signs and synptons:

weating, headache, weakness, giddiness,
nausea, vomting, stomach pains, blurred vision, slurred
speech, nmuscle twi tching

Chol i nesterase depression only inmrediately after uptake
of carbaryl;l-naphthol in urine incr

ppm hazard

Gastric lavage using 5 percent

i ngestion of
water: eyes:
nmg i.m. in

are oximes,

level >10 ppm synptomat

eased (normal 1.5-4
ic level >30 ppm).

sodi um bi carbonate in case of

1 g or nore; skin: wash with soap and
| avage with isotonic saline; atropine 1-2

case of severe poisoning.
barbiturates and centra

c-7
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Data Sheet No. 2.1

Chlorinated hydrocarbon CHL ORDANE
| dentity: 1,2,4,5,6,7,8,8-0ctachloro-3a,4,7,7a~tetrahydro~4,7,-
met hanoi ndane
Formulations: Wettable powder, emulsifiable concentrates, oil solutions
Use Dat a: Insecticide. Approved only fox ternmte control*
Toxielty Oral: Il (noderately toxic)
Der mal : [l (nmoderately toxic)
ToxicO logy - Readily absorbed by all routes. Reported signs and

symptons: ONS excitation, convul sions and coma may
occur in as little as 30 mnutes after ingestion.

Ulinieal Chem Stry:  Nonspecific and usually negative; chlordane or its
derivatives may be recovered from stomach contents,
urine, or tissues, especially fat.

Treat ment : If ingested: syrup of ipecac, gastric lavage, saline
| axatives. |If skin exposure: soap and water. Sedation
with phenobarbital or pentobarbital. Calcium gluconate
to control convulsions. Contraindicated: epinephrine,
oil laxatives.

* In view of potential environmental accumulation of chlordane, USEPA
instituted a ban on all marketing and use of this pesticide. Only a few
specific uses (such as for termite control) wll be retained.
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Mlacellaneoue

ldentity:

Formulations:

Use Data:

Toxicity:

Toxicol0Qy .

Clinical Chem stry.

Treqgtment

Dat a Sheet No. 3.1
ANT| COAGULANTS

Anticoagul ants ag used in pesticide formulations are
usually one, or a conbination, of the follow ng:
Warfarin (3- (a~acetonylbenzene) -4-hydroxycoumarin
Fumarin (3~ (a=acetonylfurfuryl)-4~hydroxycoumarin
Diphacinone (2-diphenylacetyl-l,3-indandione)

Pival (2-pivalyl-l,3~indandione)

Prepared baits with 0.005 to 0.025 percent of
anticoagul ant; solutions for preparing baits in
concentrations of 0.05 to 0.3 percent of coagulant.

Rodenticide; rat and nouse control.

Al are | (highly toxic) in pure form classification is
of little value as available concentrations are
extremely low.

Absorption by ingestion. Large anpunts of fornul ated
preparation required, preferably taken repeatedly. All
act by inhibiting formation of a nunber of clotting
factors in liver, and increase the capillary fragility.
Reported signs and synptons: hemoptysis, hematuri a,

bl oody stools, bleedings in organs and joints,

wi despread bruising; after chronic ingestion: al so
jaundi ce, hepataomegaly, agranulocytosis, renal damage,
nausea, orange color of wurine, fever.

Marked increase of prothrombin tine, slight increase of
clotting time; lowered RBC and henogl obin.

Induce vomiting if wllful ingestion of rodenticide bait
or solution is suspected; have stomach contents examn ned
for coumarin and indandione derivatives; irrespective of.

synpt ons: vitamin K 65 ng t.i.d. first day (after
taking blood for PTT and other diagnostic tests),
continue with smaller doses until PTT nornal; extensive

bl ood loss: frequent small blood transfusions.
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Dat a Sheet No. 3.2
Miscellaneous PYRETHRIN

identity : M xed active ingredient6 as present in extracts
of the pyrethrumflower; two types (pyrethrin | and II)
with a conplicated chemcal structure.

Formul ati ons: Dusts, sprays, enulsifiable concentrates; most
formulation6 contain also a synergist, usually piperonyl
but oxi de.

Use Data: Insecticide; against a wide variety of insects,
especially nmosquitoes, flies, cockroaches, Ilice.

Toxicily: Pyrethrins Oal: [IIl (slightly toxic)

Pi peronyl butoxide Oal: IV (practically nontoxic)

ToxiC0logy: Absorption mainly by ingestion or inhalation;

skin absorption negligible. Reported signs and

synptons: contact dernatitis with vesicles, papules and
i ntense pruritus nost common; respiratory allergic

mani festations in hay fever and asthna patients; intake
of high amounts may result in excitation progressing to
convul sions: anaphylactic reactions rare.

CliniealChem stry. Eosinophilia in acute allergic reactions.

Treat nent: Synpt omat i ¢
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Miscellaneous
ldentity:

Formulations:

Use Dat a:

Tozietty:

Toxicology:

CliniealChem stry:

I'reatment:

Data Sheet No. 3.3
2,4-D

2,4=dichlorophenoxyacetic acid

Any salts, pastes, enulsifiable concentrates, wettable
powders, 2-98 percent dusts.

Her bi cide; for selective weed control

Oral: Il (nmoderately toxic); salts and esters 111
(slightly toxic)
Dermal: || (noderately toxic)

Mai n route of absorption: by nouth. Report ed

signs and synptonms: weakness and fall of blood pressure
main manifestations after sublethal doses; severe cases
may denonstrate burning pain in throat and abdomnen,
nausea, vomting, skin rash, nyotonia, fibrillary
twitching, and hyporeflexia

LDH, SQOT, SGPT elevated if nuscle damage has
occurred; myoglobin and henoglobin may be found in urine

Renove skin contamination with soap and water;

if ingested, give activated charcoal, induce vomting;
quinidine sulfate 200 ng i.m. eve. 4-6 hrs in case of
cardiac ormuscle irritability; replace electrocyte

| osses from vomting if severe; synptomatic treatnent of
other signs and synptons
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M scel | aneous
| dentity:

Formulations:

Use Data:

Toxicity:

Toxicology.

Clinieal Chemistry:

Treat nment :

Data Sheet No. 3.4
BROMACIL

5=-bromo-3=sec-butyl-6-methyluracil

Granules, powders, solutions and suspensions; sprayed
or spread dry

Herbicide; control of wide range of weeds

Oral: IV (practically nontoxic)
Dermal: IV (practically nontoxic)

No intoxications in humans have been reported
concentrated solutions or suspensions may irritate the
skin and mucosae

Unremarkable

Symptomatic; decontamination of skin and eyes by washing
if indicated
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